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ANALYTICAL RESULTS ON COAL SAMPLES COLLECTED FROM
DRILLING ACTIVITIES IN THE THAR DESERT,
SINDH PROVINCE, PAKISTAN

by
Roger E. Thomas and others
ABSTRACT

Coal drilling in the Thar Desert of southeast Pakistan was
conducted as part of the Coal Exploration and Assessment Program
(COALREAP) involving the United States Agency for International
Development (USAID), the Geological Survey of Pakistan (GSP), and
the U.S. Geological Survey (USGS). Drilling was performed in the
Thar Desert approximately 175 km northeast of Karachi. Twenty-£five
exploration holes were drilled between January 1992 and May 1994.
Drill cores were described by the geologists of the Pakistan
Geological Survey and coal samples were analyzed in both the United
States and Pakistan. Analysis of the coal indicated an apparent
rank of lignite B with an as-received calorific value of over 5,000
Btu/lb (British Thermal Units per pound) .

This report presents analytical data from analysis performed
on cored coal samples collected at the drill sites. Included in
this report are a standard analytical suite incorporating proximate
analyses, ultimate analyses, calorific values, forms of sulphur,
Hardgrove grindability indices, ash fusion temperatures, apparent
specific gravities, and equilibrium moisture values. Trace element
and standard oxide analysis were not conducted for these samples.
The report should be used in conjunction with the published

interpretive report by Fassett and Durrani, 1994 and supplemented



by the USGS Open-File Report by Thomas and others, 1994. The
supplementary report contains all the field notes, geophysical logs
and detailed location maps for each TP drill hole.

Some drill holes have two sets of analytical data from
different laboratories. Geochemical Testing (GT), performed
analysis on coal samples in the United States and Pakistan Council
of Scientific and Industrial Research at the Fuel Research Center
(PCSIR) performed analysis on a split of the same coal sample in
Karachi. The PCSIR laboratory in Karachi was equipped by USAID
with the assistance of USGS personnel. The splits for comparative
analysis by the two laboratories were obtained by evenly splitting
the core lengthwise at the drill site. Most coal samples included
in this report have a data sheet preceding the analytical results.
The data sheets show sample number, collector, depth and thickness
for each sample. Thicknesses and depths of coal samples as
presented on the sample data sheets have not been reconciled with
geophysical logs to account for loss during drilling and therefore
may not reflect accurate numbers. See Fassett and Durrani, 1994 for
revised thickness and depth measurements.

This report covers analytical data for drill holes TP-5 to TP-
31. Drill holes TP-16, 17, 21, 26, 27, and 29 were planned but not
drilled therefore 1leaving numerical gaps in the drill hole
sequence. Drill hole TP-6 did not intercept coal and TP-24
intercepted only thin coal beds that were not analyzed. The basic
data for drill holes TP-1 through TP-4 are included in SanFilipo

and others, in prep.



Introduction

The Thar Desert, also known as the Great Indian Desert, is
located in western India and southeastern Pakistan. It covers an
area of approximately 77,220 mi® (fig. 1). The Pakistan portion of
the Thar Desert and the area drilled for coal lies between 24030
and 25040 north latitude, and between 70050’ and 69050’ east
longitude, and covers 154 topographic sheets at 1:50,000 scale or
approximately 9,100 km®* (fig. 2). The northern extension of the
Thar Desert terminates in the Punjab Province near Bahawaipur. For
this report, the drilling boundary is marked by the villages of
Umarkot and Mithi, the Mirpur Khas-Khokhropar Branch Railroad, the
Rann of Kutch and the Indian border (fig. 2). The western edge of
the desert is a sharp line between the desert and the cultivated
fields of the Indus flcocod plain. The southern boundary of the
desert is the Rann of Kutch (fig. 2), an intermittently flooded low
area of the Arabian Sea.

Access to the desert is limited to a few restricted check
points and dirt-track roads that require specially equipped trucks
or jeeps. The large sand dunes, which attain heights of 150 m, are
dangerous to cross due to the soft, loose sand and frequent wind
storms. Shifting winds frequently create deflation surfaces in the
interdune areas leaving a hard lithosol devoid of any sand or
vegetation. Most of the larger dunes are semi-stabilized by low-
lying, thorny shrubs (acacia) and a few small trees. Distances
between the large, transverse sand dunes vary from ¥ to 1 km.

Campsites for the drilling crew were established in the interdune
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areas, away from villages, but accessible by jeep or truck.

Predetermined locations of drill sites were established early in
the program according to a grid system; however, some drill sites
had to be relocated due to sand dunes and/or villages.

Geologists lived at the drill sites along with the drillers,
cooks, and aides. Supplies were brought every few days. Water for
drilling was the largest 1logistical problem. Villagers were
reluctant to supply large quantities of water from their wells and
distance to the water wells increased as the drilling program
proceeded further north.

Mean annual rainfall is less than 100 mm with temperatures
reaching 450C (1130F) in the shade. Winds are predominantly from
the northeast during the winter months and from the southwest
(seaward to landward) in the summer (Kureshy, 1986).

Purpose of Report

This report makes available data obtained during the drilling
program in the Thar Desert and subsequent coal sample analysis.
The report is not intended as an interpretive summary. The basic
analytical data is presented on coal samples taken during the
drilling program. These data can be examined in detail and
compared to other analytical data sets from coals elsewhere in
Pakistan. Interpretive results of these data are included in
Fassett and Durrani, 1994.

Sampling Methods
All coal samples came from drill cores and were carefully

bagged, labeled, and secured in air tight containers immediately



after drilling. Sample splits were sent to various laboratories
for analysis in Pakistan and the United States.

Geologists at the drill sites wrapped each coal core in
plastic to prevent drying and to retain wmost of the original
moisture. Samples were then placed in air-tight containers and
gsent to the laboratories for analysis. These steps were taken to
prevent moisture loss which affects all other analytical
determinations on the sample and is particularly problematic in
low-rank cocals and samples collected in arid environments.

Analytical Data

Coal samples were analyzed by as many as two independent
laboratories. Standard coal analyses were performed on each sample
according to established testing procedures. As-received basis are
calculations performed to the moisture condition of the sample as
it arrived at the laboratory and before any processing or
conditioning. TIf the sample has been maintained in a sealed state
so that there has been no gain or loss, the as-received basis is
equivalent to the moisture basis as sampled (ASTM, D3180-3.1.2,
1991) . As-determined basis is data obtained from the analysis
after conditioning and preparation through a 250-um sieve. Data
represents the numerical values obtained at the particular moisture
level in the sample at the time of analysis. These values are
normally converted, according to a formula, to conventional
reporting Dbases (ASTM, D3180-3.1.1, 1991). Dry-basis is
calculated to a theoretical base of no moisture associated with the

sample (ASTM, D3180-3.1.3, 1991). Standard analyses included:



proximate and ultimate analysis; forms of sulfur; calorific value;
ash fusion temperature; specific gravity; hardgrove grindability
indies and equilibrium moisture tests.

Proximate analysis determines moisture, volatile matter, ash
(yvield of ash after combustion), and fixed carbon. Results are
usually given in percentages. Moisture in coals plays an important
role in determining not only gross calorific value but grindability
and how the coal is processed. Volatile matter includes hydrogen,
oxygen, and other gases which escape upon heating. Most of the
volatile gases are derived from the organic portion of the coal.
Knowing the amount of volatile present establishes how the coal may
react during combustion. Volatile matter is also used to determine
rank and the amount of coke remaining after combustion. Ash is the
residual product after burning the coal and 1is determined by
weighing. High ash yields (> 20%) reduce furnace efficiency and
degrade air quality when released with boiler emissions. Fixed
carbon of coal is that carbon found in the residue remaining after
the volatile matter has been liberated. Fixed carbon is calculated
by the following formula:

Fixed Carbon (%)=100- (%Moisture + %Ash + %Volatile matter)
Volatile matter and fixed carbon are used to determine the rank of
mature coals; for low-rank coals like those of the Thar Desert,
gross calorific value on a moist, mineral matter free basis is used
to determine rank.

Ultimate analysis includes test for: carbon, hydrogen,

nitrogen, ash, sulfur, and oxygen. Ultimate analysis can be



directly related to environmental parameters. Many of the
combustion products measured in the analysis can combine in the
atmosphere to create unhealthy emissions.

Forms of sulphur in coal include sulfate, pyritic, and

organic. Organic and pyritic sulfur are generally more common in

coal than sulfate sulphur. Pyrite, an iron sulphide, can be
disseminated throughout the coal as fine mineral grains. It can
oxidize to form a sulphate and/or a hydrate. Such material can

adhere to the sides of boilers and reduce the quantity of heat
needed to operate impulse or reaction type turbines. Carbon
content of coal determines burning efficiency and how "hot" it
burns. Carbon can be used to establish liquefaction parameters.
Hydrogen, like carbon, has combustion significance, but also can
represent inherent moisture in the coal. Nitrogen combines with
oxides and can pollute the air. "Coal should not have nitrogen
contents of more than 1.5-2.0% (d.a.f.) because of possible
emissions" (Thomas, L., 1992). Sulfur can combine with hydrogen
and oxygen to form an acid (sulfuric) that is very reactive in the
natural environment and with some construction materials such as
limestone. Removing sulfur from coal emissions before expulsion
from the furnace stack is a major problem. In the United States,
regulations require "scrubbers" to be installed in the stack which
decrease the amount of particulates, mainly sulfur and fly ash.
Oxygen, like other elements, can combine chemically to form adverse
products, for example, S0O,, and SO,.

Gross calorific value 1is the amount of heat that can be



produced from the coal, usually expressed as BTU/lb (British
Thermal Units), or BTU/[Kcal/kg] (kilocalories per kilogram.

A BTU is the quantity of heat required to raise the temperature of
1 1lb of water one degree Fahrenheit.

Ash fusion temperature relates to how the coal reacts in a
furnace or under high temperatures. Four stages of temperature
(initial deformation, softening, hemispheric, and fluid) changes
are determined in a reducing environment. Knowing the behavior of
the coal can result in reduced clinker formation within the boiler
and improved heat production.

Specific gravity and density are not equal. Specific gravity
or relative density are referenced to water at 4o0C, whereas,
density is in g/c?. Apparent specific gravity is frequently
performed in the field. The word "apparent" signifies that voids
exist filled with trapped air in the coal sample, hence the amount
of water displacement is not 100 percent.

Hardgrove grindability index measures how easy a coal can be
crushed or ground. Lignites, such as the coals in the Thar Desert,
tend to possess high volatile matter contents with low hardgrove
grindability wvalues. Such data are useful in commercial boiler
operations since most coal must be pulverized before being fed into
a boiler (Thomas, L., 1992).

A few helpful formulas for conversion of data values are
listed on the next page. Refer to ASTM Standards, section 5,

volume 05.05, 1991 for complete reference to additional formulas.
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Formulas

Apparent Specific Gravity = A = weight of dry coal
B + (C - A) B + (C - A)
A = Weight of dry coal
B = Weight of water displaced by wet coal
C = Weight of wet coal

Dry, Mineral-matter free basis for fixed carbon =

$FC = (FC - .158) X 100
100-(M - 1.08A + 0.558)

Dry, Mineral-matter free basis for volatile matter =
$VM = 100- (Dry mineral matter - free fixed carbon

Moist, Mineral-matter free Calorific value, in BTU/1lb

BTU/1b = (Btu - 508) X 100 Based on inherent
100-(1.08A + 0.5589) moisture
BTU = Gross calorific value in BTU/1lb
FC = % Fixed Carbon; VM = % Volatile matter
M = % Moisture; A = % Ash; S = % Sulfur

Given AS-RECEIVED data to convert to AS-DETERMINED

lOO _ Mad
100 - M.,

Given AS-DETERMINED data to convert to AS-RECEIVED

100 - Mar,,
100 - Mad

Given DRY data and convert to AS-DETERMINED and AS-RECEIVED

AD = 100 -M., AR = 100 - M,
100 100

ad as-determined
ar = as-received

11



Expressions

1.8 Btu/lb = 1.0 calories/gram

1 Btu = 2.326 Joules/gram

12



Conclusion

A total of 315 coal samples were analyzed by as many as two
independent laboratories. Calorific values average near 5,700
BTU/1b and the apparent rank of the coal is lignite B. This
compares closely with other coal analysis in coal fields such as
Sonda east and Sonda west, near Hyderabad (Thomas and Khan, 1992).
Slightly higher rank coals can be located further north but the
deposits there are not as extensive as the deposits in south
Pakistan. Sulfur averages 1.5 percent. Sulfur contents and ash
yvield tend to be low where the coal bed is the thickest (Fassett

and Durrani, 1994).

13



References Cited

ASTM, Annual book of ASTM standards, 1991, Gaseous Fuels; Coal and
Coke, v. 05.05, sec. 5, p. 173-485.

Fassett, J.E., and Nasir A. Durrani, 1994, Geology and coal
resources of the Thar coal field, Sindh Province, Pakistan:

U.S. Geological Survey Open-File Report 94-167 and USGS
administrative report to USAID # (IR)PK-111, 87 p.

Kureshy, K.U., 1986, Geography of Pakistan: National Book Service,
Urdu Bazar, Lahore, Pakistan, p. 26-45, 63-66.

SanFilipo, John R., Khan, S.A., Khan, R.A., and Shah, A.A., in
prep, Results of coal quality analysis for COALREAP drilling
from February, 1992 to July, 1992, Thar Desert, Lakhra south,
Indus Plain and adjacent areas, Sindh Province, Pakistan:
U.S. Geological Survey Open-File Report.

Thomas, L., 1992, Handbook of practical coal geology: John Wiley &
Sons, Chichester, Great Britain, p. 85-86, 220.

Thomas, R.E., and Shafique Ahmed Khan, 1992, Part I, Geology and
coal resources of the Sonda east area, Sonda coal field, Sindh
Province, Pakistan: U.S. Geological Survey Open-File Report

92-199, 27 p.

14



COAL SAMFLE DATA

NO. oF eacs___COwe _

COAL FIELD _ZA?M.

SAMFLE NO._YB_S-[ _

LT S A A

FROVINCE  S/wom

ORILL HOLE “——-TES -
FCRMATION Bach 2

e et e e o e, s S et S e s e e

COAL SEAM__

TOTAL SEAM THICKNESS in THICKNESS SAMFLED

/05 m

DEFTH TO TOF CF CCAL ft SURFACE ELEVATIGN

/5818  m

ROOF ROCK CEA_\LSTON;_S_N\%#

Form Sof 5

LONGITUDE

DISTRICT____/IHACPACKAR

DATE SAIMFLED

S sh_Novewber. T4 _

AGE___ _/O/J/./M"d_g/v/f .

ESTIMATED EFANK

LrcwiTe A

FLGOR ROCK C’—“*‘{._S"\DNE

SAMFLE TYFE Drns Core

1]

(chann

COMMENTS:

l, channel/upper bench, grab,

IS



-~

GEOCHEMICAL
TESTING

a division of Energy Center, IncC.
T

e

IRTET ST

[ =T T T T Tl L e

ealoorcal

Samr g eact e Fencbeasp b

mdiann Dectes LY L R
Srvacl e v OLSRES9H
Ve crptaon g TR et ey B RO9Y Tall 893

Fabyatarn Sagnrs e

LB R,

PR B

2e Neceidved

EROXEMATE aNMal.YSIIS
i T RS AR Y ol - I,
(213

0L 0%
& .08

o
alatile Matter.owowenoa

Faved Carhom e e e e e e

LOO .00

PILTTMATE AaMAalLyaTs
L RV R T 123 o WP U Y

R DO e e s cwmmn v wmannwna

L1 B B v o T I = o

LT e o
IXYOET v v v wnwnwmwnnnnnon

LI 53
JO.PE
0. 43
0. &
B3 W50
58

1O0.O0

N,
PSRy v mw e nnn o n

Meating Yaluet(BTLL ALY 01989 BEe

EORMES OF  BULELIE DRAT

sl fate Sl fur . e w L0l
o tic Bl e w 0,33

fhraanic Sulfuar. . ... DO

Free Swellinag Index D720

Hardarove Grind.lIndex D409

Ash Fusion {(Reducing stmosphere)
Initial D. Softeninag T.
Temn o F 19270 2110

Fauwilibrium Moistwre D1412 bt PR

fpparent Specific Gravity = 1.17
Fesidual Moisture = &.08%
; = 47,5680

16

LT

Pl PO

RD2, Box 124

Somerset, PA 15501

P51

Dry

13.1%
a7 ,70
JP.11

ceon atte esvs cuoe caoe sees

100,00

ey, 24
H2.78
.87
L.OG
146.97
L3149

oo a0d cese sons swes cave

100,00
10747
0,08
D etad

o eespemn
£y,
R T WU

Hemi T.

212

P 7 v

-
L et @ el i J -
v oLE Q/<_;&/é;{v
Farrest .
Director of Technical

YWallker

Fluid
2130

A

=

ey

FAX:

Dy

814/443-1671
814/445-6666
814/445-6729 -

Ash—~-Free

54,94
45,08

ove coee mmas ause mwee sece.

0.02
D76
D.43

-
_',’A./

Saervices
ST




G

e QU Terdietrinal
{\l:\ N Inausirial

\75

&

Tav N - 21 4Q69R5G MRS YLQY L Y paran

r(],\ “O' 92 Ll 1'UJO”6 l Lg‘lll }11;5‘4!}‘1{:![ {l LS Sg 13
Telegrams ;@ [TUELSEARCII OFF UHRTREHY BOAD
Telephone @ AXea:ax 4906671 KARACIHI.ZO,

4969761

Ref. No. Dazed e

CLIEHT ATTH:  TR. DURRAMI.
USGS/USEID COALREAP, - ,I
30 ATS CENTRE, BLUE AREA TP S
[SLAMABAD.

-

AHNALYSIS OF  COAL SAMPLES.

DESCRIPTION OF SAMPLE: TP-5-1

p—
.

AIR DRYING LOSS % 40.93

2. PROXTMATE ANALYSIS AS DETERNTHED  BRY DRY ASH FREE

roisture 15.65 - -
Volatile Matter 42.58 50.49 57.73
Ash 10.60 12.57 -
Fixed Carbon 31.17 36.95 42.27

3. ULTINATE ANALYSIS

Cariton 46.81 59.05 67.54
__ Hydrogan .06 a2 . A9

Hitrogen

1D e e 0
o
W

N b= = — ) O

e e s :\). .
<

N St
O
cc

Suichuy .50 78 .C3
Cxygen 31.94 21.39 24.46
fsh - - 10,60 - 12.57 -

4. SULFUR (TOTAL) - 1.20 173 2.03

5. FORMS OF SULFUR
Sulfate Suifur Y% Q.49 0.05% 0.066
Pyriric Sulfur @ 0. 200 0.232 0.27!
Orqenric: Sul€ur %o 1,251 1.48$ 1.693

o /S T |
vey GoiTareniy;

o
fnan
‘g

5. HEATIHS VALUE {(BTU/LD) £,699 10,313

7 Wt e AN TN ST e
7. A5H FUSIOH TP ERATURE

iz ing it
divinn

SN M

A "».'7// Rowe_

{ ADDARIMT CDECTIINe oAty ~ .
a. I\P:'_.'_;.:x_-{_ SPECIFIC GUATYTTY 1'308 m. ZARID RAL“j [9/,

. . N . v 0.l/c Aanalytical Divisio
9. HANGOROVE GRINDABRILTS 82
r'{ ;\!”l::( . OVE GRIFDARILTE Fuce! Rescarch Centre, PCSIR

T K 30ccii-39-

v



N
Form Sof 5§ :ggr_"

COAL SAMFLE DATA

sAMFLE NO._JR-S-3A_ NO. OF BAGS___ Cwe
coLecTor_Aleman- Cupprie _ coel FIELD _ THAR. _
LATITUDE________ LONGITUDE____
FROVINCE____Oomwbn DISTRICT____ JUOKEARKIR
R A &H Mov T2
ORILL HOLE‘———I———S __________ DATE SAMFLED____&%, Moy, 72
FCRMATION __ Raa AGE //l/’ﬁfl LOCrve__ —_—
[} 7
CoAL SEAM___ ESTIMATED RANK {icaze A -
TOTAL SEAM THICKNESS in THICKNESS SAMFLED in
1‘25 m 0'75 m
DESTH TO TOF CF COAL____ f: SURFACE ELEVATION_____________ f LoMSL
_igaden n
ROOF ROCY___CéAyszoms FLOOR Rock___ Céaystenme
SAMFLE TYFE Deonr Core

(chennel, channel/upper bench, grab, drillcore, etc.)

.

COMMENTS:



TESTING

GEOCHEMICAL

RD2, Box 124
Somerset, PA 15501

814/443-1671

OO ey

1) EAN Gy

viealaarcal
Fertear Warw ol

”I “"“5: ).v ;

Slients Wi
Al el
Hamta o Daltes
Arvalvred ons ‘1’”4/“
Descraiptians THRe-B.0n
ey !’ A€ot ey

biwe s

AN N

gy #3309
sSamnld e

Ao

ol
il

LAE MO, 93-0W21]

FROXNIMATE AMALYSIS  D3L7E

RTo B AR Y ol -

W
FIEN e v wmw mm
Molavile Matter ... e a e
Faved Cai DM ewown s .

ILTIMATE AMALYSTS DIRL A
HY O ro0Em . s w v wwooowsan
LD Yoe T U O
ML ArQOen . e w e s mwwwwmwn s
RE1 N S of R VU “waen
XY OET 4 v b v wwmm e wmanwnn
T =3 o Tl

Haatang YalueKTU ALY DLYRY

[ERRIENG LY SULFLIF
Sl fate Sulfue.,

0 D2

Frora i e Bl v e v e wauun
raganic Sulfur. . we e ewes

Free YSwellina Index DF2

Hardarove Grind.Index D409

Ash Fusion (Reducing
Initial D.

2110

S[oft

bl

Temn o F

Eauvalibrium Moisture D1412
Appnarent

Residual Moisture
R Dry Loss 48.0

Specific Gravity
« 38%

]

b L2
Antw

a division of Energy Cem‘er, Inc.

814/445-6666
FAX: 814/445-6729

LYETs REFORT

TP-5-AA

Call #93-10

frecelved Diry Drv Ash—-Free

51 .06

L3
PR
14

L3. G5
49"3c
W ld

meve oate cees cons cove sone

100,300

Lot case sose waes cons sene et tandand

Lid0 L 00

4.86
63.91

1. 0%

Jr.aa

.l 0.83 - 26
L.04 2.12 T 2.46
H2L G0 14.73 17.03

134648

100.00

Heid3

100.00

100,00

2703

A374 10981 1270

0.01
1.81
0.464

.01
1.586
0. 5835

0.0
Darlé
0L

wdes

0.0

94

Atmosnhere)

Fluid
2240

Hemi T.
2230

ening T.
2210

Lo

e v

- -1y
PRl
wr ‘d.’ Te e

Farrest E. waIPer
D:rpctor mf'Techn1cal

s3ervices:




A flfl
I

Telegrams @

Telephona

Ref. hlo.

CLIENT

FUELSTARCH

MOUEEH K5eX

ISLANARAD .

ANALYSTS OF  COAL

DESCRIPTION OF SAMPLE:

-

6.

~J
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a division of Energy Center, Inc. FAX: 814/445-6729 -

COAL SNALYEES REFORT
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FUTLSEARCH
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4569751
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ISLAMARAD.

CR. CURRANI,
USGS/

USAIZ ZCALREAP,
CENTRE, BLUEZ

ANALYSIS OF COAL  SAMPLES.

DESCRIPTION OF SAMPLE:

1. AIR DRYING LOSS %

2. PROXIMATE ANALYSIS

Moisture
Yolatile Matter
Ash

Fixed Carbon

3. ULTIMATE AMALYSIS

Carbon

— -Hydrogen
flitrogen
Sulphur
Qxygen -
Ash

1. SULFUR (TOTAL)

5. FORMS OF SULFUR
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RD2. Box 124
Somerset, PA 15501

4 GEOCHEMICAL
e TESTING

814/443-1671
814/445-6666
FAX: 814/445-6729

5. Geoloaleal Sugrmeess

Hamnlad v Peter bYarw
1w T gy

Sagesloaria Dater D182
el wierd orve DLSRAS9T

B #3099 Call #7310
Fakistan Sample

Desocrinticrns TH—%-20
LR B, P09 57
a6 Received Dy Dy Nsh-Free

FEROXIMATE alMal.YySEs D317
MOl Gt ., v v mnnwwnanion S04

Valatile

B

Matter. . ovennna
HEN Lol v T | r SV U

17,20
S0.9&
TELLO

teee com com com eees oo

J3.17
HR. 834
E7 WP

58.12
41 .88

100.00

100 .00 100 .00
LH.TIMATE aNal.YSIs D314
MY OO ) v v nmnnnwwnmn . PR 3.89 5.82
LOF-F 1 « T o OSSN U s S 3éb .69 69.87
Mt O0EN s v e rcwnnnmuman e .36 0.66 0.99
LT ) wnwmm o wnmmum . 0y, o 0.5 Tt 0.67
LD T o T S S ) 1%.14 22.65
~

e o apen
- 1 O 1790 3

ere conn saas ares saas sese ae 0000 taae soan coee ane

L0 .00 100 .00 100.00

Heating Yalue BTUALL)Y D1969 4361, a081 12093

O U L IR IR R
b tate Sl e e 0.01 .01 0.02
For1t1e Sulfiraceeeeeans . D .06 D.l0 0.156
raanic Bulfur. . ceeeee s D.17 V.34 0. 49

Free Bwellina Index D720 0.0
Hardarove Grind.lindex 0409 &7
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Pakistan Council of Scientific &
Rescarch

Fax fo: 92 21 4269806 FUEL RESEARCH CENTRE
Talegrama : TUFLSEARGH OFF URIVIRTHY NOAD
Telephone ¢ Xxx2ixmx 49606671 KARACIIT.39.
4969761
Ref. No, Daitead o Y
CLIENT : ATTH: OR. DURRANI,

USGS/USAID CCALREAP,
30 ATS CENTRE, BLUE AREA
ISLAMABAD.

TP-5-2C

ANALYSIS OF COAL SAMPLES.

DESCRIPTION OF SAMPLE: TP-5-2C
1. AIR ORYING LOSS % 39.39
l 2. PROXIMATE ANALYSIS AS DETERMINED  DRY DRY ASH FREE
Moisture 9.09 - -
Volatile Matter 36.72 40.39 60.25
Ash 29.96 32.96 -
Fixed Carbon 24.23 26.65 39.75
3. ULTIMATE ANALYSIS
Carbon 38.78 42.66 63.63
— Hydrogen 4.35 3.65 . 5.4¢6
Mitrogen 1.00 1.10 1.64
Sulphur 0.42 0.50 0.69
Oxygen 25.49 19.13 2858
Ash - 29.96 7 32.96
4. SULFUR (TOTAL) : 0.42 0.50 0.69
5. FORMS OF SULFUR
Sulfate Sulfur % 0.092 0.101 0.151
Pyritic Sulfur & 0.040 0.044 0.066
Organic Sulfur % 0.288 0.355 0.473
(By difference)
0. HEATING VALUE (BTU/LB) 7,0044 7,774 11,595
7. ASH FUSTON TEMPERATURE )
P .
Reducing Atmosphere _ - (’7 r S
Oxidizing Atmosphers \/L'-1rchﬁ,jjz;zl
3/L¢
- 8. APPARCHT SPECIFIC GRAVITY 1,551 M. ZAHID RAZA7
- O.lle Aanalytical Divisin®
| 9. PARTANAYE GRINDABILITY 75 Fuel Rescarch Centre, PTI17
IR - Iarachi-39
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TOTAL SEAM THICKNESS in THICKNESS SAMELED __in
. 3:28 m d-60 m
DEFTH TO TOF CF COAL_______ f: SURFACE ELEVATIGN fLaMsL
~ /66,36 _m ~m
RCOF ROCK.___Cprsy (ravsTons FLGCR ROCH___ CrAysTane
SAMFLE TYPE__ Dony Ceve o L
(channel, channel/upper bench, grab, drilliccre, etc.)
COMMENTS:
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RD2, Box 124
Somerset. PA 15501

GEOCHEMICAL
TESTING

e

814/443-1671
814/445-6666
FAX: 814/445-6729
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T. Filuid T.
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Temp o F 2750
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Residual Moisture = 3.97%
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Pakistan Council of Scientific & mdus trial
Rescarch

Fax Mo: 92 21 4963306 FUEL RESEARCH CENTRE
Talegrama ;. FUCLSCARCH O UMIVELSItY 0AD
Tetephone : xx2ixmex 4966671 KARACH!-39,
4569761
Ref, No. e Dated e
CLIENT : ATTHN: DR. DURRANI,

USGS/USAID COALREAP,
30 ATS CEMNTRE, CLUE AREA,
ISLAMABAD.

TP-5-3A

ANALYSIS OF COAL  SAMPLES.

DESCRIPTION OF SAMPLE: TP-5-3A_
1. AIR DRYING LOSS % 35.76
2. PROXIMATE ANALYSIS AS DETERMINED. DRY DRY ASH FREE
Moisture 8.44 - -
Volatile iatter 32.25 35.22 60.60
Ash 38.34 41.87 -
Fixed Carbon 20.97 22.91 39.40
3. ULTIMATE ANALYSIS
Carbon 31.30 34.19 58.81
—  Hydrogen 3.90 3.23 - 5.56
Nitrogen 0.99 1.08 1.86
Sulphur 8.20 8.96 15.41
Oxygen 17.27 10.67 18.36
Ash - - 38.34 T 41.87 -
4. SULFUR (TOTAL) : 8.20 - 8.96 15.41
5. FORMS OF SULFUR
Sulfate Sulfur % 0.315 0.344 0.592
Pyritic Sulfur % 3.00 3.277 5.637
Organic Sulfur % 4.885 5.339 9.81
(By difference)
6. HEATING VALUE (BTU/LB) - 5,679 6,202 10,671
7. ASH FUSION TEMPERATURE _
; ) —
Reducing Atmosphere ; N : S
Oxidizing Atmosphera ' ‘é" S g
‘ 8. APPARENT SPECIFIC CRAVITY 1,671 M. ZAHIO "P-Aw:y,/
i O.le Aanalvtical Divisinn
: 9. HARDGROVE GRINDABILITY 93 Frool Precnep™ Tpmten =710

TRDEX. 29
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GEOCHEMICAL
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a division of Energy Center, Inc.
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Res
: 92 21 4969806 FUEL RESE
: TFUELSEARCH
: xxxB:dx 4966671
4969761
CLIENT ATTN:

EEPLr DN

cartch

i

(a it

CH CENTRE

CR. DURRANT,

USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,
ISLAMABAD.

ANALYSIS OF COAL  SAMPLES.

Pamst an Council ol Scientific & indusirial

OFF UNIVERGITY ROAD

KARACHI-39.

»thed

TP-5-38

DESCRIPTION OF SAMPLE: TP-5-3B
1. AIR DRYING LOSS % 45.49
2. PROXIMATE ANALYSIS AS DETERMINED NRY DRY ASHt FREE
Moisture 13.80 - -
Volatile Matter 41.18 47.77 55.88
Ash 12.50 14.50 -
Fixed Carbon 32.52 37.73 44,12
3. ULTIMATE ANALYSIS
Caroon 51.74 60.02 70.20
—~—  Hydrogen 5.05 4.07 - 4,76
Nitrogen 1.24 1.44 1.68
Sulphur 1.90 2.20 2.58
Oxygen _ 27.57  _ 17.77 20.78
Ash 12.50 14.50 -
4. SULFUR (TOTAL) : 1.90 2.20 2.58
5. FORMS OF SULFUR
Sulfate Sulfur % 0.093 0.108 0.126
Pyritic Sulfur % 0.240 0.278 0.326
Organic Sulfur % 1.567 1.814 2.128
(By difference)
6. HEATING VALUE (BTU/LB) 8,428 9,777 11,436
7. ASH FUSION TEMPERATURE / ’-'/
Reducing Atrosphere .V) . .“,,’ j}i&
bviciza Atn ars e i 7s/
Cxicizing Atmosphersa M. ZAHID RAZAS
8. APPARENT SPECIFIC GRAVITY 1.382 O.llc Aarahtical Divisinn
Fuel Rezzarch Contea, Fr3IR
9. HARCGROVE GRINDABILITY §7 K31:3chi-39.

TRDEX

33
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COAL SAMFLE DATA

SAMFLE NO. JP=$=3C NO. OF BAGS___ ONE
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DRILL HOLE “—— -2 — DATE SAajPL_D ,
FORMATION___ Bags__ AGE /Z?LAEC':E'"I!
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TOTAL SEAM THICKNESS_____ in THICKNESS SAMELED in
_ 325 m /00 m
. DEFTH TO TOF CF COAL________ fr SURFACE ELEVATIGN fLaMSL
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—— o o o b et e e et e e

SAMFLE TYFE____ Nens coks
(channe!, channel/upper bench, grab, drillccre, etc.)

COMMENTS:
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GEOCHEMICAL Somerser. PA 15501
TESTING 814/443-1671

. . 814/445-6666

a division of Energy Center, Inc. FAX: 814/445-6729
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Pakistan Council of Scientific & 311dusf"ial
Rescarch

FUEL RESEARCH CENTRE

Fax No: 92 21 4969806

Telegrams : FUELSEARCH

Telephone : AXREXMX 4966671

4969761
Ref. No. Dated

OFF UNIVERSITY ROAD
KARACHI-39,

OR. DURRANI,

USGS/USAID COALREAP,

30 ATS CEMTRE, BLUE AREA,
[SLAMABAD.

CLIENT ;- ATTH:

TP-5-3¢C

ANALYSIS OF COAL  SAMPLES.

DESCRIPTION OF SAMPLE: TP-5-3C

1. AIR DRYING LOSS % 38.03

2. PROXIMATE ANALYSIS AS DETERMINED . ORY DRY ASH FREE
Moisture - 17.83 - -
Volatile Matter 45.52 55.40 63.27
Ash 10.22 12.44 -
Fixed Carbpn 26.43 32.16 36.73

g 3. ULTIMATE ANALYSIS
| Carbon 51.99 63.27 72.26
—  Hydrogen 5.84 4.67 - 5.34

Hitrogen 1.04 1.27 1.45
Sulphur : 0.26 0.32 0.40
Oxygen _ 30.65 . _  18.03 20.55
Ash 10.22 12.44 -

4. SULFUR (TOTAL) : 0.26 0.32 0.40

5. FORMS OF SULFUR
Sulfate Sulfur ¢ 0.149 0.181 0.207
Pyritic Sulfur % 0.420 0.511 0.584
Orcanic Sulfur % 1.231 1.498 1.709
(By difference)

6. HEATING VALUE (BTU/LB) 9,069 11,037 12,605

7. ASH FUSION TEMPERATURE

Reducing Atmosphere
Jxidizing Atmosphere

L2

APPARENT SPECIFIC GRAVITY 1 278

HARDGROVE GRINDABILITY 100

IHDEX. 3,

M. ZAHID RAZA 3’/0/7
O.lc Aarahzical Divisinn
Fuel Rececarch Centen, 7718
K3arachi-39.
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Form 5of § ;2=

CCAL SAMPLE DATA
i

l

saMFLE NO._JP-8=3D Ng. OF saGs___ OWE
COLLECTOR Chammys . Hagiows: Muen COAL FIELD Aas
LATITUDE ______ _ LONGITUDE —
/
FROVINCE___oSZw2¥ DISTRICT ___Aavparkes
4
77 " EX Moy, 92
— = -
DRILL HoLg ~mel?=8 ____ DATE SAMFLED
FORMATION___Baep 2 ace____ PALpLOCENE
\ g\ /
COAL SEAM __ ESTIMATED RANK Zcpr%& A
TOTAL SEAM THICKNESS____ in THICKNESS SAMFLED in
325 m _ 0.895 m
DESTH TO TOF OF COAL_______ fr SURFACE ELEVATICN — Fe@mst
(62 F0 ~ m - _m
RCOF ROCK__CAe8ycsayszone . FLOOR ROCK Clays rone
SAMFLE TYPE___ _— Dl Coge.

(channel, channeal/upper bench, grab, drillccre, etc.)

COMMENTS:



RD2, Box 124
Somerset, PA 15501

GEOCHEMICAL
TESTING

a division of Energy Center, Inc.

814/443-1671
814/445-6666
FAX: 814/445-6729

L e
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100.00

13149
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0. 48
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Fluid T.
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Farreat £,
Director of

Wal ke
Technical

HEPVLees

3



T g A 7

Pakistan Council of Scientific & Endt al
Rescarch

Fax No: 92 21 4969306 FUEL RESEARCH CENYTRE
Toleqrams : FUELSEARCH OFF U.‘:iflEH:le‘( nOAD
Telephono : XX2axmx 4966671 KARACII-39.
4969761
Ref. No. Dated .
CLIENT : ATTH: OR. DURRANI,

USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,

TP-53D

ANALYSIS OF COAL SAMPLES.

DESCRIPTION OF SAMPLE: TP-5-3D
1. AIR DRYING LOSS % 41.37
1 2. PROXIMATE ANALYSIS AS DETERMINED DRY DRY ASH FREE
> -f Moisture 11.91 - -
oy Volatile Matter 56.85 46.85 63.04
Ash’ . 14.17 16.01 -
Fixed Carbon 27.47 31.05 36.96
' 3. ULTIMATE ANALYSIS
' Carbon 53.31 60.24 71.73
__ _Hydrogen 5.55 4.81 . 5.73
Nitrogen 1,06 1.20 1.43
Sulphur . 0.72 0.81 0.97
Oxygen 25.19 16.93 20.14
Ash - - 14.17 - 16.01 -
4. SULFUR (TOTAL) : 0.72 0.81 0.97
5. FORMS OF SULFUR
Sulfate Sulfur % 0.050 0.057 0.067
Pyritic Sulfur % 0.100 0.113 0.135
Organic Sulfur % 0.570 0.640 0.768
(8y difference)
6. HEATING VALUE (BTU/LB) 9,249 10,452 12,445
7. ASII_FUSION TEMPERATURE
Reducing Atmosphere
Oxidizing Atmosphere \/{
I 8. APPARENT SPECIFIC GRAYVITY 1.400 M. ZAHID RAZA‘a//
O.lc Aaraly:'es] Divisinn
9. HARDGROVE GRIMNDABILITY 80 Fuel Regeaech fentre, FRSIR

IHbeX. 3, Presani29.



CCAL sAMFLE
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NC. OF 24AGS

CCalL FIzlD

LATITUCE LONGITUDE
—
FROVINCE _ STADY DISTRICT___ 'hav Qachay
. 1P—- 5 DATE SaMPLED__ Gk Nev. 92
ORILL HOLZ ‘
FORMATICN Rpen? AGE DAL ASACTALE
. =~ ’
coAL szan SSTIMATED RANK \r-\‘zw‘w- A _
TOTAL SEAM THICKNESS________in THICHNESS SAMFLED in
a.58 Q o885 m
SERTH TO TOF OF c£2aL :: SURFACT S SUATICN FeaMsL
\Zo0. Y0 7 a
scCF raci__CLAISToNE FLSCR RCCi___ CLANSTONE
SAMELEZ TYPE DT o —
(channal, znannal/upser 32nch, grac, drillozrz, =2ic.)

COMMENTS:



GEOCHEMICAL
TESTING

a division of Energy Center, Inc.

L suibed

wlidents LS. Geolooroxl Sageesy

Sampa e bevs Feter Warwr b

Tampding Dates D1DDWN T 0 SRR

arved v ed covs LS S

Desorriptions THRe-fed By #3509 Call
Fafkdetarn Sample
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Hadatile Matter . oo eawaea DELPEH
Fised Dariim e weawwooanna 1L

L0000
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Free Swelling Index D720
Hardarove Grind.Index 0409
Ash Fusion (Reducing Atmosphere)

Initial D. Softenina
Temp o F 2030 2090

Fauilibriam Moisture D1412 43 .34

Apparent 3pecific Gravity = .98
Residual Moisture = %S,12%
i Dy Loss = 43,.01%
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[

Farreact b,
Director of Technical Services
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100,00
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0.4
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RD2, Box 124
Somerset, PA 15501

814/443-1671
814/445-6666
FAX: 814/445-6729
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0.90
> 2.%90
17 .04
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Pakistan Council of Scientific & Indusirial
Resecarch

Fax Mo: G2 21 4969806 fUEL RESEARCH CENTRE
Telegrams : FUELSEARCH ' OFF UNIVERSITY ROAD
Telephono : XxXExXx 4966671 KARACHI-39.
4969761
Ref. No. Dated __
CLIENT - : ATTN:  DR. DURRANI,
USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,
ISLAMABAD. ' .
ANALYSIS OF COAL SAMPLES.
DESCRIPTIOMN OF SAMPLE: TP-5-4
1. AIR DRYING LOSS % 41.77
2. PROXIMATE ANALYSIS AS DETERMINED  DRY DRY ASH FREE
Moisture 9.73 - -
Volatile Matte 47.10 52.18 63.30
Ash . 15.86 17.57 -
Fixed Carbon , 27.31 30.25 36.70
3. ULTIMATE ANALYSIS
Carbon 52.45 58.10 70.49
__  _Hydrogen 5.15 4.50 . 5.46
Mitrogen 0.74 0.82 0.99
Sulphur 2.63 2.91 3.53
Oxygen 23.17 16.10 19.53
Ash - - 15.86 - 17.57 -
4. SULFUR {TOTAL) : 2.63 2.91 3.53
5. FORMS OF SULFUR
] Sulfate Sulfur % 0.143 0.158 0.192
g Pyritic Sulfur % 0.460 0.510 0.618
‘ Organic Sulfur % 2.027 2.242 2.720
(By difference) :
6. HEATING VALUE (BTU/LB) 9,220 10,214 12,391
7. ASH FUSION TEMPERATURE ﬁ

: .
. . . -/‘ ;
Reducing Atmosphere E _ﬁ/b%z
/

0x3idizing Atmosphers s
M. ZAHID RAZAS//6]%;

8. APPARENT SPECIFIC GRAVITY 1.397 O.lfc Aaratyticrl Divistan
, Eref Tegscarch Ceares, P77
| 9. {1ARDGROVE GRINDABILITY 95 g
[NDEX.

)
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Form 5of § 3eix

CCAL SAMFLE DATA

samFLE NO. IP-5=-54 NO. OF EAGS OVE.
COULECTOR__/Man@n._ JWAFI7E  COAL FIELD THpe
HLLANDI0 -
LATITUWCE__ ___ LONGITUDE
< - s s
F'ROVINCE__ » /'/J}’_‘_J___ DISTRICT ':I/;"-’.p,lkafi.\ —_—
/7. £ samFLED 57K Nou, 92
DRILL. HOLE- /P 5 DATE SAIMFL /D ,
FORMATION____ Bad 7 pGe_ SHiiEQ 2EME _
COAL SEAM___ _ ESTIMATED RANK Lrcrvize A
TOTAL SEAM THICKNESS__ in THICKNESS SAMFLED in
_ X RKAF _m 080 __m
DESTH TO TOF CF COAL_____ | f: SLRFACE ELEVATICN fLSMSL
/75 45 m "m
RCOF RaCk__ CLAYSTopE FLGOR ROCK é/wdovC/o;Z

(channel, channeal/upper bench, grab, driliccre, etc.)

COMMENTS:
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Pakistan Council of Scientific & Industrial
Rescarch

Fax No: 92 21 4969806 FUEL RESEARCH CENTRE
Tclegrams : FUELSEARCH OFF UNIVEASITY ROAD
Telephone : X&XEX%X 4966671 ~ KARACHI.39.
4969761
Ref. No. Dated _
CLIENT ATTN:  DR. CURRANT,

USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,
ISLAMABAD.

TP-$-SA

ANALYSIS OF COAL  SAMPLES.

DESCRIPTION OF SAMPLE: TP-5-5A
1. AIR DRYIHNG LOSS % 40.30
2. PROXIMATE ANALYSIS AS DETERMINED ORY DRY ASIHI FREE
. Moisture 9.78 - -
Volatile Matter 36.39 40.33 60.31
Ash : 29.88 33.12 -
Fixed Carbon 23.95 26.55 39.69
3. ULTIMATE ANALYSIS
Caroon 42.64 47.26 70.73
—  Hydrogen 5.26 4.62 . 6.91
Nitrogen 1.18 1.31 1.96
Sulphur 0.38 0.42 0.63
Oxygen 20.62 13.27 18.77
Ash - - 29.88 - 33,12 -
4. SULFUR (TOTAL) : 0.38 0.42 0.63
5. FORMS OF SULFUR
Sulfate Sulfur % 0.005 0.006 0.008
Pyritic Sulfur % 0.040 0.044 0.066
Organic Sulfur % 0.335 0.370 0.556
(By difference)
6. HEATING VALUE (BTU/LB) 6,562 7,273 10,875

7. ASH FUSION TEMPERATURE

Reducing Atmosphere

Oxidizing Atmosphere ' ‘ \/4”“TR/.;7'£7
M. ZABID RAZA 3//%4;

O le Aaralytical Division
Fuel Sescarch Centre, PCSIR
Kirochi-39.

8. APPARENT SPECIFIC GRAVITY 1.616

S. HARDBGROYE GRINDABILITY 93

INDEX. q,
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a division of Energy Center, Inc.
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TR re S 5 « 3 iR
Form § of 9’%,,

o .

COAL SAMFLE DATA

savFLe na. TP-5-58 NO. OF BAGS___ Che
covcsctor_CHande - Memesn  COAL FIELD [ein2
SHAFIQUE
LATITUDE _ _ LONGITUDE
; _
FROVINCE____ Simoy DISTRICT____/Hdgosnies’ __
- . A /V %2
- = oV T
ORILL HOLE - P-5 DATE SAIMFLED g v
FCRMATION_____ Bogd AGE Huspcocens
1.7
COAL SEAM_ __ ESTIMATED RANK___ Lremi7e A___
TOTAL SEAM THICKNESS_____ in THICKNESS SAMFLED : in
, 2:27 m g.38m
DEFTH TO TOFP OF COAL________ ¢ SURFACE ELEVATIGN ftaMSL
: 176-04 M m
RCOF RQCY___CravsTons _ _ FLGCR RACH___Unrenciay
SAMFLE TYPE___ Denr Coke

(channel, chann&l/upper bench, grab, drillccre, etc.)

COMMENTS:

ys



GEOCHEMICAL
TESTING

a division of Energy Center, Inc.
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RD2, Box 124
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814/443-1671
814/445-6666
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Fax No:

Telegiams @

Telephone :

Ref. No.

7 \/"f ﬁ—"j

Pakistan Council of Scientific & Industrial
Rescarch

92 21 4363806 FUEL BESEARCH CENTRE
FUELSEARCH OFF UMIVERSITY ROAD
AxeExdx 4966671 KARACHI-39,
4969761
Oated _ _
CLIENT : ATTH: DR. DURRANI,

USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,

ISLAMABAD . ]
77-5-58

ANALYSIS OF COAL SAMPLES.

DESCRIPTION OF SAMPLE: ‘TP-5-58
1. AIR DRYING LOSS % 36.40
2. PROXIMATE ANALYSIS AS DLETERMINED: DRY DRY ASH FREE
Moisture : 17.25 - -
Volatile Matter 41.87 50.60 60.60
Ash 13.65 16.49 -
Fixed Carbon . 27.23 32.91 39.40
3. ULTIMATE AMALYSIS
Carbon 49.73 16.10 71.97
—  .Hydrogen 5.52 4.34 - 5.20
Nitrogen 1.17 1.41 1.69
Sulphur 0.46 0.56 0.67
Oxygen _ _ 29.47 . 17.10 20.47
A Ash 13.65 16.49 -
4. SULFUR (TOTAL) : 0.46 0.56 0.67
5. FORMS OF SULFUR '
Sulfate Sulfur % 0.005 0.006 0.008
Pyritic Sulfur % 0.020 0.024 0.029
Organic Sulfur % 0.435 0.530 0.633
(8y difference)
6. HEATING VALUE (BTU/LB) 8,377 10,123 12,123
7. ASH FUSION TEMPERATURE
OB,

Reducing Atmosphere

Oxidizing Atmosphere : - \/L"r”‘/"m@—-

8. APPARENT SPECIFIC GPAVITY 1.328 ,,‘,‘;‘; ‘f’faﬂ"glg‘:ﬁ:”%ﬁ’/

~ Temtea P""u?

9. HARDGROVE GRIMDABILITY 109
[HDEX. l’




CCAL SAMFLE DATA

SAMFLE NO. _TP= &5 NQ. OF BAGS__ONVE
c:r:zc_'_scrcm__qn‘’_"""D""%“%‘7“‘L coAL FieLD___Aas
e’ H]Carvon . )
LATITUDE__ __  LONGITUDE
FROVINCE ___SZ/IDH4 DISTRICT __ Pigerleay _—
— MPLE A Ay 92
DRILL HOLE — TP 5 DATE SAMFLEC__&7 "y
FORMATION____AARA f_ AGE oo o cene
\
N 4 - /
COAL SEAM _ _ ESTIMATED RANK -&VZ’”L""’
TOTAL SEAM THICKNESS __ in THICKNESS SAMFLED in
) - 27 m 0‘49 m
DEFTH TO TOF OF COAL ____ | f: SURFACE ELEVATIGN ftoMSL
. /77 42 M ' ‘m
rOOF RaCK___Cravsrone FLOCR ROCK___UmdERct Ay
SAMFLE TYPE__ ‘3—/5_‘;[{ corie
(channel, channel/upper bench, grab, drillccre, etc.)

COMMENTS:
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Pakistan Council of Scientific & lndustrial
Rescarch

Fax No:.92 21 4969806~ FUEL RESEARCH CENTRE
Telegrams : FUELSEARCH OFF UNIVERSITY ROAD
Telephone : XX 2ExmWX 4966671 . KARACHI-39.
4969761 o
Ref. No. ‘ Dated __
CLIENT : ATTN: DR. DURRANI,
USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,
ISLAMABAD.
ANALYSIS OF COAL SAMPLES. Tp - 5"5 C
DESCRIPTION OF SAMPLE: TP-5-5C
1. AIR DRYING LOSS % 35.02
S 2. PROXIMATE ANALYSIS AS DETERMINED ~DRY  DRY ASIH FREE
. Moisture 9.45 - -
Volatile Matter 31.98 35.32 62:82
Ash . 39.64 43.78 -
Fixed Carbon 18.93 20.90 73.18
' . A
| 3. ULTIMATE ANALYSIS
!
Carbon 31.60 34.90 62.07
- Hydrogen 3.88 3.11 - 5.54
Nitrogen 0.80 0.88 1.57
Sulphur 1.80 1.99 3.54
Oxygen _ _ 22.28 .. 15,34 27.28
Ash o 39.64 43.78 -
4. SULFUR (TOTAL) : 1.80 1.99 3.54
5. FORMS OF SULFUR
Sulfate Sulfur % 0.017 0.019 0.033
Pyritic Sulfur % 0.030 0.033 0.059
Organic Sulfur % 1.753 1.938 3.448
(By difference)
6. HEATING VALUE (BTU/LB) 5,124 5,659 10,065

L
-
i

7. . ASH FUSION TEMPERATURE . )
Reducing Atmosphere [M
Oxidizing Atmosphere N %

/'
M, ZAHID RAZA 31575,
O.lc Aanalytics! Divisinn
ra. .(j R
9. HARDGROVE GRIMDABILITY 91 Fuel Fescasch &;;m, PreiIq
_EP_E_.X_' go Karoce! A

‘,; 8. APPARENT SPECIFIC GRAVITY 1 708
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USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,

[SLAMABAD.

ANALYSIS OF COAL  SAMPLES.

Pakistan Council of Scientific & Industrial
Rescarch

OFF UNIVERSITY ROAD
KARACHI-39.

Dated

C e e ct e e - m—

Fax No: 92 21 4969806 FUEL RESEARCH CENTRE
Telegrams : FUELSEARCH
Telephone : XX X2EXMX 4966671
4969761
Ref. No.
CLIENT : ATTH: GR. CURRANI,

T P56

DESCRIPTION OF SAMPLE: TP-5-6
1. ~ AIR DRYING LOSS % 41.49
2. PROXIMATE ANALYSIS AS DETERMINED
| Moisture 12.84
: Volatile Matter 45.36
Ash 11.03
Fixed Carbon 30.77
3. ULTIMATE ANALYSIS
Carbon 54.41
—  -.Hydrogen 5.54
Nitrogen 0.92
Sulphur 0.92
Oxygen_ _ 27.18
Ash 11.03
4. SULFUR (TOTAL) : 0.92
5. FORMS OF SULFUR
Sulfate Sulfur % 0.025
Pyritic Sulfur % 0.130
Organic Sulfur % 0.765
(By difference)
6. HEATING VALUE (BTU/LB) 9,188
7. ASH FUSION TEMPERATURE
Reducing Atmosphere
Oxidizing Atmosphere
8. APPARENT SPECIFIC GRAVITY 1.386
9. "HARDGROYE GRINDABILITY a7

TLUEX. n

ORY DRY ASH FREE

52.04 59.60
12.66 ’
35.30 40.40
62.43 71.47
4.70 - 5.39
1.06 1.21
1.06 1.21
18.09 20.72
12.66 -
1.06 1.21
0.029 0.033
0.149 0.171
0.882 1.006

10,542 12,069

fw%

M. ZARIDO RAZA 51194&

O.le Ranaktical D/vfcfnn
Fuel Rescacch Cenzre, £A7 13
Ki1rach.39.
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Pakistan Council of Scientific & Industrial
Rescarch

Fax MNo: 92 21 4969806 FUEL RESEAGCH CENTRE
Telegrams ¢ FUELSEARCH OFF UNIVERSITY ROAD
Telephone : xX2ExX 4966671 KARACHI-39.
4969761
Ref. No. ‘ , Dated _ —
CLIENT - : ATTN:  DR. DURRANI,
USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,
ISLAMABAD.
ANALYSIS OF COAL SAMPLES. -7~f2"j;;j7
DESCRIPTION OF SAMPLE: TP-5-7
1. AIR DRYING LOSS % 4479
2. PROXIMATE AMALYSIS AS DETERMINED. DRY DRY ASH FREE
ioisture 10.93 - -
Volatile Matter 46.34 52.03 56.26
Ash ‘ 6.70 7.52 -
Fixed Carbon 36.03 40.45 43.74
§ 3. ULTIMATE ANALYSIS
| Carbon 58. 29 65.44 70.77
—  .Hydrogen 5.25 4.52 - 4.89
Mitrogen 0.78 0.88 0.95
Sulphur 0.43 0.50 0.52
Oxygen _ _ 28.55 - 21.14 222.87
Ash 6.70 ° 7.52 -
4. SULFUR (TOTAL) : 0.43 0.50 0.52
5. FORMS OF SULFUR
Sulfate Sulfur % 0.054 0.061 0.066
Pyritic Sulfur % 0.030 0.034 0.036
Organic Sulfur % 0.346 0.405 0.418
(By difference)
: 6. HEATING VALUE (BTU/LB) 9,806 11,009 11,905
| 7. ASH FUSION TEMPERATURE
g ¢ )
Reducing Atmosphere _ P A \j)
Oxidizing Atmosphere \/4‘:_7__,m// zop .
‘ 8. ~ NPPARENT SPECIFIC GRAVITY 1,361 : M. ZAHID RAZA 2ho/3-
9. HARDGROVE GRINDABI! TTY 80 O.1lc faralviical Divis™o

Fuel Rezzasch Centr2, FIT!R

5 TROEX.
i e “ Karachi-33.
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a division of Energy Center, Inc.
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Ref. No.

Fax No: 92 21 4969806 FUEL

Telegrams : FUELSEARCH
Telephone : X&2Ex¢X 4966671

4969761

CCLIENT - ATTN:

ST r P o ee—

RESEARCH CENTRE

OR. OURRANI,
USGS/USAID COALREAP,

Dzted _

30 ATS CENTRE, BLUE AREA,

[SLAMABAD.

Palkistan Council of Scientific & Industrial
Rescarch

.. OFF UNIVERSITY ROAD
KARACHI-39.

ANALYSIS OF COAL SAMPLES. TF - 5-2

DESCRIPTION OF SAMPLE: TP-5-8
1. AIR DRYING LOSS % 39.14
2. PROXIMATE ANALYSIS AS DETERMINED  DRY ORY ASH FREE
icisture 9.08 - -
Volatile Matte 39.97 43.96 56.50
_Ash . 20.17 22.18 -
Fixed Carbon 30.78 33.86 43.50
3. ULTIMATE ANALYSIS
Carbon 47.09 51.79 66.56
— -Hydrogen 4.21 3.51 - 4.51
Nitrogen 1.08 1.19 1.53
Sulphur 6.90 7.59 9.80
Oxygen _ _ 20.55 _13.83 17.60
Ash 20.17 22.18 -
4. SULFUR (TOTAL) : 6.90 7.59 9.80
5. FORMS OF SULFUR
Sulfate Sulfur % 0.233 0.256 0.329
Pyritic Sulfur % 2.650 2.915 3.746
Organic Sulfur % 4.017 4.419 5.725
(By difference)
6. HEATING VALUE (BTU/LB) 8,224 9,045 11,624
7. ASH FUSION TEMPERATURE
c fﬁ) )
Reducing Atmosphere Ly
Oxidizing Atmosphere A A *“Zsr
8 3//0
8. APPARENT SPECIFIC GRAVITY 1.518 Mo ZAHID RAZAZTE.
O.lc Aanalytical Divisinm
9. HARDGROVE GRINDABILITY 77 Fuel Fescaeet Caates, ©° IR

TIUEX. ”

Frereni3y
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o 814/445-6666
a division of Energy Center, Inc. FAX: 814/445-6729
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Pakistan Council of Scientific & Industrial
Rescarch

Fax No: 92 21 4969806 FUEL RESEARCH CENTRE

Telegrams : FUELSEARCH OFfF UNIVERSITY ROAD
Telephona : XX2EXX 4966671 , KARACHI-39.
4969761 :
Ref. No. Dated
CLIENT - ATTHN:  DR. DURRANI,

USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,
ISLAMAGAD.

ANALYSIS OF COAL  SAMPLES.

TP-5-9

DESCRIPTION OF SAMPLE: TP-5-9

1. AIR DRYING LOSS % 39.98

2. PROXIMATE ANALYSIS AS DETERMINED - DRY DRY_ASH _FREE
Moisture 13.79 - -
Volatile Matter 43.51 50.47 57.36
Ash : . 10.35 12.01 -
Fixed Carbon 32.35 37.52 42.64

3. ULTIMATE AMALYSIS
Carbon 53.64 62.22 70.71

—  Hydrogen 5.14 4.18 - 4,75

Nitrogen 1.14 1.32 1.50
Sulphur 2.30 2.67 3.03
Oxygen _ _ . 27.43 .. 17.60 20.01
Ash 10.35 _ 12.01 -

4. SULFUR (TOTAL) : 2.30 2.67 3.03

5. FORMS OF SULFUR
Sulfate Sulfur % 0.092 0.095 0.121
Pyritic Sulfur % 0.590 0.684 0.778
Organic Sulfur % 1.618 1.891 2.131
(By difference)

6. HEATING VALUE (BTU/LB) 9,332 10,825 12,302

7. ASH_FUSION TEMPERATURE . | r —~
Reducing Atmosphere | | A 'i')

. ’ s
Oxidizing Atmosphere NS TTA LD A
M. ZAHID RAZAZ(/c
- 8. APPARENT SPECIFIC GRAVITY  1.432 0.1l Asmalytical Divisin=
. Fuel Fesoasch Centen, F7CIR
K 9. HARDGROVYE GRINDABIQLIY 95 B rrannie30.
THDEX. '$ %
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CLIENT : ATTN: DR. DURRANI,
USGS/USAID COALREAP,
30 ATS CENTRE, BLUE AREA,
ISLAMABAD.
ANALYSIS OF COAL  SAMPLES.
TP-510
DESCRIPTION OF SAMPLE: TP-5-10
1. AIR DRYING LOSS % 45.02
2. PROXIMATE ANALYSIS AS DETERMINED  DRY DRY ASH FREE
Moisture 9.76 - -
‘Volatile Matter 46.12 51.11 58.51
Ash : 11.42 12.66 -
Fixed Carbon 32.70 36.23 41.49
3. ULTIMATE ANALYSIS
Carbon 55.13 61.09 69.94
— ~ Hydrogen 4.89 4.21 - 4.82
Nitrogen 1.25 1.39 1.59
Sulphur 2.61 2.90 3.31
Oxygen_ - 24.70 17.75 20.34
Ash 11.42 12.66 -
4. SULFUR (TOTAL) : 2.61 2.90 3.31
5. FORMS OF SULFUR
Sulfate Sulfur % 0.123 0.136 0.156
Pyritic Sulfur % 0.760 0.842 0.964
"Organic Sulfur % 1.727 1.922 2.190
(By difference)
6. HEATING VALUE (BTU/LB) 9,583 10,619 12,158
7. ASH FUSION TEMPERATURE , .7 -
./ ;’ /. \
Reducing Atmosphere ' , -//)
Oxidizing Atmosphere N e VA KM}/
. M. ZAHID RAZA 3 re /5
8. APPARENT SPECIFIC GRAVITY 1,368 0./]c Aanalyiical Divisinn  *
"w egen-ch flprter, ro-Tg
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